objective To describe the self-reported health status and service utilisation of employed, retired and unemployed migrants in Guangzhou, a megacity in southern China.
Introduction
The number of rural-to-urban migrants in China has increased dramatically since its reform and opening policy in 1970s. By 2014, there were 253 million rural-tourban migrants, accounting for about 18% of China's total population [1] . Rural-to-urban migrants have long been considered a vulnerable group [2] [3] [4] [5] [6] [7] : because of poor living conditions [8] , insufficient health knowledge [4, 9] , and lack of social support and social integration [10] , they are susceptible to a variety of health problems such as infectious diseases [11] , sexually transmitted diseases [12] and mental health problems [13] . In addition, migrants tend to use health services less [3, 9, [14] [15] [16] [17] [18] [19] .
In China, public policies have long been based on the household registration (hukou) system. Without a local household registration, rural-to-urban migrants have limited access to the local welfare system and may not be eligible to participate in local medical insurance schemes in their urban workplace areas. Many rural-to-urban migrants participate in the New Cooperative Medical System (NCMS), a new type of rural health insurance in their hometown [20, 21] , but this is often not applicable in their workplace areas. High medical cost remains a significant barrier to health service utilisation for ruralto-urban migrants, together with low income, poor education and lack of time [4, 9, 18, 19, 22, 23] .
There is a growing body of research on health service utilisation of rural-to-urban migrants in China; however, it has mainly focused on employed migrant workers in the manufacturing industries. According to the China Migrant Population Dynamic Monitoring Survey 2014 [1] , however, only 75% of migrants were employed; the rest were temporarily out of work [1, 9] . We assume that unemployed migrants are in poorer health and have poorer access to health services. To date, no reports have been published that assess their service utilisation based on employment status. Understanding this will provide useful evidence for the government to better plan the health services for migrants in urban areas. Our study aimed to report the self-reported health status and service utilisation of employed, retired and unemployed migrants in Guangzhou.
Methods

Study sites
This study was conducted in Guangzhou, the capital city of Guangdong. Guangdong, a coastal industrial province in southern China, accommodates the largest number of rural-to-urban migrants in China. In Guangzhou, more than half (8.37 million) of the total population (16.69 million) are rural-to-urban migrants [24] . The study was conducted in six of the 11 main central districts of Guangzhou, where migrants accounted for 89.8% of the total migrants in Guangzhou [25] .
Sampling and recruitment
A cross-sectional survey was conducted between September and December 2014. We estimated to recruit 2860 individuals based on the formula
where a was set at 0.05, and p and p s were 7.8% and 9.2%, respectively, that is the recent two-week prevalence rates of migrants and residents in Guangzhou [26] . Considering a loss to follow-up rate of 10%, we aimed to recruit 2900 individuals. According to national statistics [1] , among migrants who were employed (about 75% of all migrants), 80.8% worked in the following five industries: manufacturing, construction, wholesale and retail trade, hotels and catering, and other tertiary services. To achieve a representative sample of the migrants with regard to their occupational status, proportional sampling was used. We aimed to recruit 1800 individuals from the above-mentioned five industries (2900*0.75*0.8 = 1740 % 1800) and 1100 individuals from communities (unemployed, retired or employed in other occupations). Eligible individuals were migrants older than 15 years who held rural household registrations outside the Guangdong Province and had lived in Guangzhou for more than 6 months.
Multistage sampling was employed to recruit the study individuals [24] . We first accessed a list of workplaces of the five industries and communities with high concentration of migrants from the local government agencies. From the list, we randomly selected 10 factories, 10 construction sites, 100 wholesale and retail trade ventures (often self-employed), 30 hotels and restaurants, 10 workplaces of other tertiary services (e.g. barbers) and 20 communities. Based on the sample size required, we aimed to recruit 360 individuals (1800/5) from each of the five industries and 1200 individuals from the communities. Therefore, we aimed to recruit 36 individuals from each manufacturing factory, construction site and social service working place, 4 from each self-employed venture, 12 from each restaurant and 60 from each community. As much as feasible, we tried to approach all eligible individuals on-site, as they have long working hours and are difficult to reach outside work. In the communities, we conducted household surveys with the assistance of the social workers who helped to locate migrant families.
Data collection
A structured questionnaire, which was adapted from the National Health Service Survey (NHSS) [28] , was used to collect data on (i) sociodemographic, socioeconomic, migration characteristics, insurance status; (ii) self-reported health status, illness, and treatment-seeking behaviour in the previous two weeks; (iii) health checkup and hospitalisation in the previous 12 months; (iv) experience of returning to the hometown for medical treatment in the previous 12 months. The questionnaire was pilot-tested, and all questions were carefully reviewed and revised for clarity. Face-to-face interviews were conducted by trained postgraduate students. Informed consent was sought from the study respondents.
Statistical analysis
Responses were carefully checked for the completeness and accuracy before data entry. Two postgraduate students independently entered the data into Epidata3. Statistical analyses were conducted using SAS 9.2. Descriptive analysis was used to report sociodemographic and migrant characteristics, health status as measured by the self-reported health status and the recent two-week prevalence rate, and health service utilisation as measured by the two-week physician visit rate, annual hospitalisation rate and rate of returning to the hometown for medical treatment. Chi-square test and rank-sum test were used to compare the differences of sociodemographic characteristics, health status and health utilisation among migrants with different employment status. Logistic regression was further used to compare migrants with different employment status (using the employed as reference group) regarding the key variables of the health status and health service utilisation after adjusting the effect of age and gender. This was also used to determine whether the pattern of comparative results changed after adjusting for age and gender by comparing the odds ratios of the crude and adjusted rates. Logistic regression was also employed to explore factors associated with health service utilisation among those who had fallen sick in the past two weeks. First, univariate analysis was used to explore the factors associated with the recent two-week physician visit. This was followed by a logistic regression to confirm the factors associated with the two-week physician visit after controlling the potential confounding factors. The independent variables included for the logistic regression included those with a P-value <0.2 in the univariate analysis. Crude and adjusted odds ratios with 95% confidence intervals were presented in the univariate and multiple logistic regression, respectively. In the univariate and multiple logistic regressions, P-value<0.05 was considered statistically significant.
Ethics
Ethical approval was obtained from Ethical Review Board of School of Public Health of Sun Yat-sen University. Informed consent was sought from the study respondents.
Results
General characteristics of the study respondents
In total, 2906 migrants who met the inclusion criteria and provided informed consent were recruited (Table 1) ; 1410 from workplaces and 1496 from communities. A total of 2225 (76.6%) were employed, 268 (9.2%) were retired and 413 (14.2%) were unemployed. Their sociodemographic and socio-economic are presented in Table 2 . Most of the respondents were under 55 years old (84.0%), married (82.0%), lived with their family members (83.0%), had stayed in Guangzhou for less than 10 years (62.9%) and were educated to a level below university (76.9%). A total of 84.9% of respondents had medical insurance, but only 26.6% had local health insurance reimbursable in Guangzhou. More than half of the respondents had an average monthly income of <3000 Yuan (58.2%) and incurred a medical cost of more than 15 Yuan per month (56.0%). Of the three groups, the employed were the youngest and had the highest educational level, the highest coverage of medical insurance (85.3%), the lowest average monthly medical expenditure, and the lowest rate of living with family members (79.3%). The retired group had lived in Guangzhou for the shortest time and had the highest average monthly medical expenditure, the highest rate of being married (90.3%) and of living with family members (97.8%). The unemployed group had the lowest rate of medical insurance coverage (78.4%), the lowest average monthly income (the median was 2000 Yuan) and the lowest proportion of respondents who were married (77.4%).
Self-rated health status and treatment-seeking behaviour of rural-to-urban migrants in the recent two weeks
Most of the respondents rated their own health status as being 'excellent or good' (69.8%), and 56.8% had received health check-ups in the last year (Table 3) . Compared to employed migrants, retired (OR = 0.4, P < 0.001) and unemployed migrants (OR = 0.6, P < 0.001) were less likely to rate their health status as 'excellent or good' after adjusting for age and gender (Table 4) . Unemployed migrants had the lowest annual health check-up rate. A total of 235 (8.1%) reported having an illness in the previous two weeks. A total of 64.3% reported having an acute disease such as cold and injuries; 35.7% reported a chronic disease such as diabetes and hypertension. Retired migrants had the highest prevalence of chronic disease (60.0%). Of all respondents who reported having an illness, 117 (49.8%) had seen a doctor, 68 (28.9%) had self-medicated and 50 (21.3%) had not taken any measures. The recent two-week physician visit rate was 4.0%. There was no significant difference between the three groups regarding recent two-week illness prevalence and measures taken after falling sick. Regarding reasons for not seeing a doctor when they were ill, 72 (62.1%) reported that it was unnecessary, and 12 (10.3%) reported having no time to visit a physician. Among retired migrants, the most common reason for not visiting a doctor when feeling ill was inconvenience (30.8%), whereas it was that it seemed unnecessary in the other two groups (Table 3 ). Compared to employed migrants, unemployed migrants (OR = 2.0, P < 0.001) were more likely to visit a doctor after adjusting for age and gender (Table 4) . Factors influencing the treatment-seeking behaviour of migrants in the recent two weeks
Univariate analysis showed that employment status, selfrated health level and type of disease were significantly related to visiting a doctor not upon falling ill (Table 5 , P < 0.05). After adjusting for age and gender in the multiple logistic regression, employment status, health check-up in previous year, type of disease and medical expenditure per month were significantly associated with recent 2-week treatment-seeking behaviour. The unemployed were more likely to see a doctor than the employed (OR = 4.1, P < 0.05). Respondents who had had a health check-up in the previous year were more likely to visit a doctor than those who had not (OR = 3.5, P < 0.01). Respondents with chronic diseases were more likely to visit a doctor than those with acute diseases (OR = 3.5, P < 0.01). Those who spent more than 15 Yuan on medication per month were more likely to visit a doctor when feeling ill (OR = 3.7, P < 0.01).
Hospitalisation and returning home for treatment experience during in the last 12 months
Of 2906 respondents, 188 (6.5%) reported having been hospitalised during the previous 12 months (Table 6 ).
After adjusting for age and gender, the retired (OR = 2.3, P < 0.01) and unemployed (OR = 2.8, P < 0.001) were more likely to have been hospitalised (Table 7) . The main reasons for hospitalisation were delivery (50.0%) and illnesses (41.0%) such as severe cold, heart disease and gynaecological issues. A total of 23 respondents were not hospitalised when they should have been, accounting for 11% of respondents who should have been hospitalised (n = 211, 23 + 188). Employed migrants had a significantly lower hospitalisation rate than the unemployed (4.5% vs. 14.5%), but had a significantly higher rate of not being hospitalised when they should have been (15.1% vs. 7.7%, P < 0.01). The most reported reason for not being hospitalised was that it seemed unnecessary (43.5%), followed by being not able to afford the medical costs (21.7%) and lack of time (17.4%).
In the last 12 months, 70 (2.4%) of respondents had returned to their hometowns for medical care, with the rate being highest among retired migrants (8.6%) ( Table 6 ). After adjusting for age and gender, the retired (OR = 2.3, P < 0.01) and the unemployed migrants (OR = 2.1, P < 0.001) remained more likely to return home for medical treatment (Table 7) . A total of 41.4% of those who returned home for treatment reported not being able to claim reimbursement if they visited a doctor in Guangzhou; 31.4% reported higher medical expenditures in Guangzhou than in their hometown. The most common reason for returning hometown for treatment among employed migrants was that nobody could take care of them in Guangzhou (39.4%); among retired (60.9%) and unemployed (50.0%) migrants, it was because medical cost would not be reimbursed in Guangzhou (Table 6 ).
Discussion
The recent two-week prevalence rate of illness among migrants in Guangzhou is 8.1%, lower than that of Beijing (13.9%) [9] and Shenzhen (11%) [27] , another industrial city in Guangdong province. Moreover, this is much lower than the rates of the urban (28.2%) and rural (20.2%) general population of the 5th NHSS [28] . The relatively low two-week prevalence rate confirms the so-called healthy migrant effect [27, 29] , which might be due to the fact that the migrants are relatively young; nearly half of respondents were aged between 15 and 35 in this and other studies [9, 27] . Consistent with other studies, we find low utilisation of outpatient services for migrants in Guangzhou. The recent two-week physician visit rate was 4.0%, close to that of Beijing (4.8%) [9] but lower than that of Shenzhen (7.0%) [14] , and much lower than that of urban (13.3%) and rural populations overall (12.8%) [28] . The percentage of not visiting a doctor after falling ill of migrants was 50.2%, significantly higher than that of urban (14.5%) and rural general populations (16.9%) [28] . It remains a concern that migrants are often overoptimistic about their health status due to the lack of health knowledge. In our study, 62.1% did not perceive it necessary to see a doctor, similar to the rate in Shenzhen (65%), almost 10% higher than that of the general population (52.8%). In addition, 10.3% reported not having time and 9.5% inconvenience, also higher rates than among the general population (4.3% and 4%, respectively). This suggests the potential need to review the service hours and locations convenient for migrants. Our study does not find financial access a major barrier to outpatient services, as only 9.5% reported not being able to pay, fewer than among the general population (12.7%) [28] . In Beijing, however, the ability to pay was the main barrier (40.5%), followed by feeling that consultation was unnecessary (26.1%) [9, 18] .
The annual hospitalisation rate of migrants in Guangzhou (6.5%) was higher than that of Beijing (4.9%) and Shenzhen (5.4%) [14] , but lower than that of general urban (9.1%) and rural populations (9.0%) [28] , which might be related to better health status of migrants. In our study, the proportion of migrants who were not hospitalised when they should have been was 10.9%, smaller than that among migrants based in small-to-mediumsized enterprises (31.4%) [27] . This was also lower than the rates among the general urban (17.6%) and rural population (16.7%). More research is needed to explain this variance; feeling unnecessary and not being able to pay were the two main reasons for not being hospitalised when needed among both migrants and general residents. However, poor care seeking was more prevalent among migrants than the general population (43.5% vs. 23.7%), whereas ability to pay was a more dominant reason among the general population (43.2% vs. 30.4%). Poor awareness of the necessity of hospitalisation was consistent with the reported reason for not utilising outpatient services. Economic factors affected inpatient services more than outpatient services, probably due to the higher cost of inpatient services. A total of 4.1% returned home for treatment, chiefly because their medical insurance did not apply in Guangzhou (41%). This suggests a flaw in the New Rural Cooperate Medical Scheme (NCMS), which only allows reimbursement in the town of home registration [15, 24, 26, 30] .
In this study, we found that employed migrants tend to be healthier; about three quarters of them rated their health status as being 'excellent or good', whereas unemployed migrants had the worst self-rated health status. Moreover, unemployed migrants had the highest twoweek doctor consultation rate and highest annual hospitalisation rate, while employed migrants had the lowest rates. These, together with the best health status among employed migrants, similar to other studies, might be due to the fact that employed migrants tend to be healthy young males. But this pattern remained similar after adjusting the age and gender factors, which may suggest the 'healthy worker effect', that workers often exhibit better health status than the general population due to the exclusion of the unhealthy people from employment [31] . However, our study found that unemployed migrants are more likely to visit a physician when falling ill than the employed. This is consistent with the results of other studies suggesting that people with worse socioeconomic conditions were more likely to utilise health services, perhaps because the unemployed have more spare time than the employed migrants. Our study found that retired migrants presented some of the best health indicators: highest annual health check-up rate (63.8%), highest possibility of being admitted to hospital due to a disease (85.2%), lowest possibility of not being hospitalised when they should be hospitalised (0%). After adjusting for gender and age factors, these indicators were still better than those of the employed. These may suggest better economic conditions with pensions and more free time among the retired migrants. However, they were more vulnerable to chronic diseases and more likely to return home for medical treatment (8.6%). Most (60.9%) of the retired migrants gave non-reimbursable medical insurance as the major reason for returning home for treatment, again suggesting the inconvenience of medical insurance reimbursement in host cities. In addition to the employment status, we found that migrants who had a health check-up in the previous year were more likely to visit health services than those who did not, perhaps because they were more concerned about their health status. Migrants with chronic diseases tended to visit a physician upon illness, due to the higher concern on the already known health status. Migrants who had bought medical insurance were more likely to visit a physician when feeling ill. However, different from the studies conducted in Beijing [9] and Shenzhen [19] , medical insurance was not a significant influencing factor for treatment-seeking behaviour when falling ill within the previous two weeks. Recall bias may have affected the self-reported illness and treatment-seeking behaviour despite the limited recall periods of 2 weeks and 12 months. The cross-sectional study design does not establish causality between variables, although our findings might inform future interventions to improve the service utilisation among migrants. We did not report the adjusted rates because the retired group was special, with most respondents older than 55. However, logistic analysis after adjusting for age and gender revealed that the patterns remained unchanged using the employed as reference group. We did not include local general residents for comparison, but compared our results with those of the 5th NHSS which was widely referenced. Comparison with other studies was challenging due to the various study settings where migrants have different socio-economic status resulting from diverse employment opportunities and related local policies [13, 14, 24, 32] .
Conclusion
We found differences in health service utilisation among rural-to-urban migrants according to employment status. Health should be brought to greater attention at the workplace, as employed migrants tend to use health services less. The implementation of welfare policies in workplace settings needs to be enhanced to ensure the health and benefits of migrants. Poor health awareness, lack of time and inconvenience of medical insurance reimbursement remain the main obstacles to migrants' health service utilisation. It is essential to improve their health awareness, for example, through health education at workplaces and in communities. Strong multisectorial efforts are needed to improve local health insurance participation and to address the inconvenient reimbursement of NCMS [33] .
